Control of transcription in the RORa-staggerer mutant mouse cerebellum: glutamate receptor delta2 mRNA.
The staggerer (transcription factor RORa-deleted) mutation blocks cerebellar Purkinje cell development shortly after birth. In double mutants, the homozygous staggerer mutation can 'rescue' Purkinje cells carrying a channel-opening mutation in the Glutamate receptor delta2 (Lurcher) from apoptotic death during the third and fourth postnatal weeks. Transcript levels for the glutamate receptor delta2, a channel subunit that is found at both climbing fiber and parallel fiber synapses on cerebellar Purkinje cells, are higher in the staggerer mutant cerebellum than in the wild-type cerebellum at age 14 days. By 21 days, the wild-type level is higher, having increased tremendously while the staggerer increase is modest. The results imply that the mechanism protecting Purkinje cells in staggerer-Lurcher double mutants operates by blocking mutant receptor protein localization, rather than mRNA transcription. Between the ages 10 and 14 days, the climbing fiber innervation of Purkinje cells is known to switch from multiple to single in wild-type, but not in the staggerer mutant. Therefore, the results also suggest that the multiple innervation and the level of the receptor message are coordinated, either directly or indirectly.